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Inner Glass Marking by Harmonics of Solid State Laser
Ken-ichi Hayashi
Inner marking was demonstrated with the use of harmonics of solid-state laser. LD-pumped

Nd:YLF laser wes employed to obtain the-SHG and FHG pulses. When the laser beam was strongly
focused inside the transparent material, the phenomena of. "optical damage” or “optical breakdown”

.appeared inside the material. - Thin glass plate less than 1 mm was processed, and well controlled

optical damage made it possible to obtain the inner marking without any surface damnges Inner glass
marking is smtable for the clean industrial marking process. S
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Fig. 1 Ablation and optical damage Fig 2 Laser marking system
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(a) Fused
Flg 3 Inner markmg

(2) Non-alkali glass | (b) Soda lime glass
Fig.4 Cracks of inner marking.
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Fig.b fractve index change and crack formation
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(a) Low dot denaity - (b) High dot density
Fig.6 Cracks of inner marking.
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(a) Perpendicular illumination to the crack (b) Para]lel illumination to the crack
Fig.7 Cracks of inner marking.

asﬁmwmm A :

7202 ERFARHBHETS Z5MICHFTREATIE, RBEREBLELERZY, £2T,
ZHRMEM LTI 7y 7ERFMEMAIT 2. ARXICH LTS AEEERH 45° TS5 L,
Fig.8 ORENBLNE, PLHILV—P—XORXBRMKRICEY, TOMEMIZS T o228
=230, RO R X 50 Chutterfly mark” & BEA, TW 5,

(a) Perpendicular illumination to the crack (b) Parallel illumination to the crack

Fig.8 Cracks of inner marking. ’
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